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What is claimed is: 

1. A zeolite bound zeolite catalyst which does not contain 
significant amounts of non-zeolitic binder and comprises: 

(a) first crystals of a large pore size first zeolite selected from 
the group consisting of MAZ, EMT, MEI, and MOR, and 



<b> 



a binder comprising second crystals of a second zeolite. 



2. The catalyst recited in Claim 1, wherein said second crystals are 
intergrown and form at least a partial coating on said first 
crystals. 

3. The catalyst recited in Claim 2, wherein said first crystals of 
said first zeolite have an average particle size greater than 
about 0.1 micron and said second crystals of said second zeolite 
have an average particle size that is less than said first crystals 
of said first zeolite. 

4. The catalyst recited in Claim 3, wherein said catalyst is 
prepared from a silica bound extrudate comprising said first 
crystals of said first zeolite by converting the silica in said 
extrudate to said second zeolite. 

5. The'catalyst recited in Claim 3, wherein the structure type of 
said first zeolite and said second zeolite are the same. 



The catalyst recited in Claim 5, wherein said first zeolite i 
aluminosihcate zeolite or a gallium silicate zeolite. 

The catalyst recited in Claim 6, wherein said first zeolite 
said second zeolite has a MOR structure. 
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8. The catalyst recited in Claim 7, wherein the average particle 
size of the crystals of said first zeolite is from about 1 to about 6 
microns and the average particle size of the crystals of said 
second zeolite is from about 0.1 to about 0.5 microns. 

9. The catalyst recited in Claim 8, wherein said zeolite bound 
zeolite catalyst contains less than 5% by weight of non-zeolitic 
binder based on weight of said first zeolite and said second 
zeolite. 

10. The catalyst recited in Claim 9, wherein said second crystals are 
resistant to attrition. 

11. A process for the alkylation of aromatic hydrooarbons which 
comprises contacting a feedstream contacting aromatic 
hydrocarbon and at least one olefin under alky^ation conversion 
conditions with a zeolite bound zeolite catalyst which does not 
contain significant amounts of ^on-ze/Utic binder and 
comprises: 




(a) first crystals of a first larg^/poreV zJohte; and, 

(b) a binder comprising of a second Crystals of second zeolite 

12. The process recited in Claim 11, ^merein said second crystals 
are intergrown and form at least^i partial coating on said first 
crystals. 

13. The process recited in chfotiT2, wherein said first crystals of 
said first zeolite have anf average particle size greater than 
about 0.1 micron and sain second crystals of said second zeolite 
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have an average particle size that is less than sajra. first crystals 
of said first zeolite. 



10 



15 



20 



25 



14. 



15. 



wher* 



16. 



17. 



18. 



19. 



The process recited in Claim 13, 
hydrocarbon is benzene, toluene, xylene, or 



said aromatic 
re thereof. 
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20. 



30 21. 



22. 



The process recited in Claim 14, wherehi said first zeolite and 
said second zeolite are independently selected for the group 
consisting of MAZ, MEI, AFI, EMT, OEF, BEA, and MOR. 

The process recited in Claim 15, wlferein said first zeolite is an 
aluminosilicate zeolite or a galliuni silicate zeolite. 

The process recited i& Claim 167 wherein sa id olefin is ethylene, 
propylene, butene-^, traLs-bytene-2 and cis-butene-2, pentene, 
hexene, octene, nomen^,\deo4ne, undecene, dodecene, tridecene, 
or mixtures thereof^- ^ \ 

The process recited in Claim 12, wherein said second zeolite has 
the same structure as first zeolite. 

The process recited in Claim 17, wherein said conversion 
conditions include/ a temperature from about 100°F to about 
1000°F, a pressure from 50 to about 1000 psig, and a weight 
hourly space velocity from about 0.5 to about 50. 

The process recited in Claim 18, wherein said feedstream has a 
molar ratioyof aromatic hydrocarbons to olefins of at least 4:1. 

The process recited in Claim 20, wherein said aromatic 
hydrocarbon is benzene. 

The process recited in Claim 21, wherein said olefin is ethylene, 
propylene, butene-1, trans-butene-2 and cis-butene-2, pentene- 1, 
hexene- 1. 
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The catalyst recited in Claim 16, wherein said first ^eolite is an 
aluminosilicate zeolite and has a silica to alumina r<atio from 2:1 
to about 150:1. 

The catalyst recited in Claim 18, wherein the/average particle 
size of the crystals of said first zeolite is from About 1 to about 6 
microns and the average particle size of the crystals of said 
second zeolite is from about 0.1 to about 0.5/microns. 

A process for the transalkylation of /aromatic hydrocarbons 
which comprises contacting under ttansalkylation conversion 
conditions, an aromatkfhydr^arboy feedstream containing a 
alkylaromatic hydrocarbon having from 1 to about 6 alkyl 
groups of from 1 tfi aboutf 14 carbyto atoms with a zeolite bound 
zeolite catalyst ^ch/dol^not /contain significant amounts of 
non-zeolitic binder jtnd comprises: 

(a) first crystals of a large^ pore first zeolite; and, 

(b) a binder comprising of a second crystals of second zeolite 

The process recited is/ Claim 25, wherein said second crystals 
are intergrown and form at least a partial coating on said first 
crystals. 

The process recited in Claim 26, wherein said first crystals of 
said first zeolite have an average particle size greater than 
about 0.1 micron and said second crystals of said second zeolite 
have an average particle size that is less than said first crystals 
of said firsyzeohte. 

28. The process recited in Claim 27, wherein said alkylaromatic 
hydrocarbon is toluene, ethylbenzene dimethylbenzene, 



26. 



27. 
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trimethylbenze, diethylbenzene, triethyjbenzene, 

diethyhnethylbenzene, diisopropylbenzene, triisopropVlbenzene, 
diisopropyltoluene, dibutylbenzene or mixture thereof. 

29. The process recited in Claim 28, wherein said' first zeolite and 
said second zeolite are independently sele/ted for the group 
consisting of MAZ, MEI, AFI, EMT, OFF, BEA, and MOR. 

30. The process recited in Claim 29, whereto said first zeolite is an 
aluminosilicate zeolite or a gallium silicate zeolite. 

31. The process recited m^um30; Wherein said second zeolite has 
the same structure aVfirst zeolite. 

32. The process rec%J* in Chum 31, wherein said conversion 
conditions include a teinWature from about 100°F to 1000°F, a 
pressure from 50 to abou/ 1000 psig, and a weight hourly space 
velocity from 0.1 to 100./ 

33. The process recited hi Claim 32, wherein said feedstream has a 
molar ratio of y&romatic hydrocarbon to alkylaromatic 
hydrocarbon in th/ range of from about 0.5: 1 to about 50: 1. 

34. The process recited in Claim 33, wherein said alkylaromatic 
hydrocarbon is toluene, dimethylbenzene, trimethylbenzene or 
mixtures thereof. 

35. The process recited in Claim 31, wherein said first zeolite is an 
aluminosilicate zeolite and has a silica to alumina ratio from 2:1 
to about 300:1. 

36. Th/ process recited in Claim 35, wherein the average particle 
sijte of the crystals of said first zeolite is from about 1 to about 6 
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37. 



38. 



39. 



40. 



41. 



Vtals of said 



microns and the average particle size of the cry 
second zeolite is from about 0.1 to about 0.5 micro: 



The process recited in Claim 36, wherein said^atalyst contains 
less than 5% by weight of non-zeolitic binder/based on weight of 
said first zeolite and said second zeolite. / 



The process recited in Claim 30, whert 
orMAZ. 



' said first zeolite is BEA 



The process recited in Claim 30, wherein said second zeolite is a 
BEA or MAZ. ^ - 

The process recit/d in Claim/30, wherein said first zeolite is an 
aluminosihcate%eolite and/has a silica to alumina ratio from 2:1 
to about 150:J 

A process &r x isohwfrizing a feed containing isomerizable 
monocyclic alkylaroAatic hydrocarbons, bicyclic alkylaromatic 
hydrocarbons, or mixtures thereof comprising: 

contacting' said feed under isomerization conversion 
conditions with a zeolite bound zeolite catalyst which does 
not co/tain significant amounts of non-zeolitic binder and 
comprises: 

(a) first crystals of a first large pore size zeolite; 

(b) a binder comprising second crystals of a 
second zeolite. 



42, The process recited in Claim 41, wherein said second crystals 
intergrown and form at least a partial coating on said first 
'crystals. 
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43. The process recited in Claim 42, wherein said first crystals of 
said first zeolite have an average particle s^fce greater than 
ahout 0.1 micron and said second crystals of /aid second zeolite 
have an average particle size that is less th^n said first crystals 
of said first zeolite. 



44. 



10 



I. 



15 



20 



n. 



25 



The process recited in Claim 43, wherein said alkylaromatic 
hydrocarbons are selected from the group consisting of: 
(a) a monocyclic alkylarpmati/ hydrocarbon represented by 
the formula: 




wherein: 

Ri is a alkyl/group having 1 to about 4 carbon atoms; and 
X is an int/ger of from 2 to 3; and 
(b) a bicycljc alkylaromatic hydrocarbon represented by the 



R 2 



(Z> 
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R2 and R 3 are independently selected from an ^Lkyl group 
having 1 to about 4 carbon atoms: 

Y is an integer of from zero to 2; 

Zisanintegeroffromzeroto2; / 

wherein the sum of Y and Z is an integer in the range of from 1 



to 4; and, 

(c) mixtures thereof. 



/ 



45. The process recited in Claim 44, wherein the structure type of 
said first zeolite and said second zeolite are independently 
selected from the group con5s^4g of MAZ, MEI, AFI, EMT, 
OFF, BEA, and MOB/ 



46. The process recited in ClaiA 45, wherein said feed comprises 
monocyclic alkylaromatic hydrocarbons. 



47. The process recited in jClaim 46, wherein R 1 is methyl or ethyl 
and x is 2. 

48. The process recited in Claim 45, wherein said alkylaromatic 
hydrocarbon comprises bicyclic alkylaromatic hydrocarbons. 

49. The process yfecited in Claim 48, wherein R 2 and R 3 are methyl, y 
is 1 and z 



50. The process recited in Claim 46, wherein said feed is an 
aromtmc Cs mixture of ethylbenzene and xylene in which th 
paraxylene is less than at thermodynamic equilibrium. 
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51. The process recited in Claim 45, wherein said firs/zeolite is an 
aluminosilicate zeolite. 



5 52. 



53. 



10 



54. 



15 



The process recited in Claim 51, wherein 
least partially in the hydrogen form. ^ 



alaid first zeolite is at 



The process recited in Claim 52, wherein said zeolite hound 
zeolite catalyst further comprises' at least one hydrogenation 



metal. 

The process reci 
conditions comp, 
250° to about 
about 50 atm 
to about 10' 
10. 



/ - 

/ 

Slajm 51, wherein said isomerization 
se a temperature in the range of from about 
re4sure in the range of from about 0.2 to 
;ht hour space velocity of from about 0.1 
:C molar ratio of between 0.1 to about 




20 



55. The process recited in Claim 54, wherein said second zeolite has 
less acidity than said first zeolite. 



56. The process/Tecited in Claim 55, wherein said first crystals have 
an average particle size of from about 1 to about 6 microns. 

25 57. The pwfcess recited in Claim 56, wherein said first zeolite is a 
aluminosilicate zeolite and has a silica to alumina ratio from 2:1 
to about 150:1. 



58. The process recited in Claim 57, wherein said catalyst contains 
30 /less than 5% by weight of non-zeolitic binder based on weight of 

said first zeolite and said second zeolite. 
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59. The process recited in Claim 58, wherein said first zeolite is a 
MOR structure type. 



60. 



61. 




The process recited in 
BEA type. 



, wherein said second zeolite is a 



The process recitedkin Claim 51, wherein said second crystals of 
said second zeolite are present in an amount in the range of 
from about lo4o about 60% by weight based on the weight of the 
first zeolit 



